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1 INTRODUCTION / BACKGROUND

This investigation report details the sampling methods and sampling results from a soil-gas
survey conducted between June 8, 2004 and June 29, 2004 at the former Southern Pacific
Phoenix Rail Yard Site (“Site”) in Phoenix, Arizona (Appendix A, Figure 1). The rail yard,
located at 1301 East Harrison Street (Figure 2), is owned and operated by Union Pacific Railroad
(“UPRR”).

1.1 PURPOSE

This investigation and assessment was performed voluntarily by UPRR under the oversight of the
United States Environmental Protection Agency (“EPA”) as part of its ongoing investigation in
the area of Operable Unit 3 (“OU3”) in the Motorola 52™ Street NPL site. The purpose of the
soil-gas survey conducted on UPRR property was to determine if there was evidence of
chlorinated hydrocarbon impact at the site. Additionally, if an impact was found, the soil-gas
survey was to determine if a connection existed between the impact(s) found and the Motorola

plume.

1.2 INVESTIGATION PLANS

The “Final Site Inspection Work Plan” (Forrester 2004C) was finalized from the draft version
(Forrester 2004A), based on written and verbal comments from EPA, Shaw Environmental
(“Shaw” — consultant to EPA), and the Arizona Department of Environmental Quality (“ADEQ”).
Field sampling methods are outlined in the “Final Field Sampling Plan” (Forrester 2004E)
Quality assurance issues were outlined in the “Draft Quality Assurance Project Plan” (Forrester

2004D). Health and safety issues are outlined in the “Health and Safety Plan” (Forrester 2004B).
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2.1

SOIL-GAS INVESTIGATION

Between June 8 and June 17, 2004, soil-gas samples were collected at 84 locations throughout the
Site. All of these locations had been reviewed by EPA and Shaw during a site visit on April 27,
2004. An additional 19 locations were sampled between June 28 and June 29, 2004. Sample

results are shown on Figure 3.

DRILLING AND SAMPLING METHOD

A direct-push rig provided by Johnson Environmental Technologies, using push rods with an
zipproximate diameter of 1.5 inches, was used to collect all soil-gas samples (Appendix B, Photo
1). In many locations, very hard caliche, hard large cobbles, or concrete were encountered within
three feet of the surface. In these cases, a solid drive tip was used first. If that failed, a pneumatic
drill with a half-inch diameter, two-foot long drill concrete drill bit was used. If that failed, a 1.5-
inch diameter concrete hole saw with 1.5-foot length shaft was attached to the pneumatic drill and
used to drill a hole through the obstruction. If this failed, the hole was abandoned and another

location was selected within a few feet of the first.

After breaking through the hard surface layer, the vapor probe tip was installed at the end of the
push rods and pushed to the target depth of 10 feet below grade. Of the 103 sample locations, 89
of them were sampled at the 10-foot depth. The most shallow sample was at seven feet. To
comply with a request by ADEQ to collect the sample from location SG-81 as deep as possible
down to 15 feet, the sample from this location was taken at 12.5 feet, which was the depth of
drilling refusal. '

Once at total depth, the push rods were pulled up a few inches exposing the 3-inch long vapor
probe tip to the subsurface (Appendix B, Photo 2). The tip was sealed off from the push rods by
O-rings. At the surface, hydrated bentonite was placed around the exposed push rod in the
annular space between the surface and the push rod to provide a surface seal (Photo 3). A cloth
saturated with 1,1-difluorohexane (Staples® brand air duster) was placed over the bentonite seal

to act as a leak check compound (Photo 4).
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Teflon™ tubing (quarter inch in diameter), that had been attached to the vapor probe prior to
drilling, extended up the length of the push rods and emerged from the top of the rods
approximately three feet.

For most of the locations, a relatively large volume of soil gas was purged (10 liters) to allow
each location to have a large radius of influence. The large radius would help ensure that an area
of significant impact of chlorinated hydrocarbons, that did not happen to be directly in contact
with the vapor probe, would be detected. The following procedures were used to collect the soil-

gas samples:

= The end of the tubing was attached to a series of valves which were connected to a flow
meter and finally to an electric air pump (Photos 5 and 6). The sample stream was
shielded with an umbrella so that sunlight did not directly contact the sample tubing,
valves, or sample syringe during the purging or sampling processes. The pump was

turned on and the flow meter was adjusted to 500 mL/minute.

* During the purging time of 10 minutes, the vacuum on the air pump was recorded
periodically. In 101 of the 103 locations, the vacuum was zero indicating good vapor
flow in the subsurface (an elevated vacuum would indicate poor air flow). At the same
time vacuum readings were recorded, the vapor effluent on the air pump was tested with
a photo ionization detector (PID). Since the PID was calibrated on a daily basis with
isobutylene, the readings on the PID were not direct measurements of chlorinated
hydrocarbon concentration in the soil-gas. However, they were used to help determine
locations where to collect duplicate samples. Data collected during purging is presented
on Table 1, Appendix C.

= After purging, the air pump was turned off. A new labeled plastic 60 mL sﬁinge was
attached to one of the valves. The valve was turned to allow soil gas to be drawn into the
syringe. The syringe was filled at a rate of approximately 60 mL/minute. The valve was
turned and this first 60 ml sample pushed out of the sample syringe into the atmosphere.
The valve was turned again and another 60 mL sample of soil gas was drawn into the
syringe. The entire closed valve assembly was removed from the tubing and left on the

end of the syringe. The syringe was then placed in a small empty cooler to protect the

2-2



Soil-Gas Site Inspection Report

UPRR Phoenix Rail Yard THE FORRESTER GROUP

INSIGHTFUL ENVIRONMENTAL SOLUTIONS™

November 9, 2004
Project Number 15360000

sample from direct sunlight (Photo 7). The cooler with the syringe inside was then

transported to the onsite mobile laboratory for analysis.

* In areas where chlorinated hydrocarbons were detected using the technique described
above, additional sample locations were chosen in an attempt to more precisely determine
the location of source areas. For this purpose, only enough purge volume was removed
to purge the sample tubing. The tubing and vapor tip held approximately 70 mL of
volume. The purge volume for these samples was set at 240 mL to ensure that the sample
would be only soil-gas and not ambient air left in the sampling stream. For these
samples, the air pump was not used. Instead, the sampling syringe was used to withdraw
a sample from the sampling tube at a rate of 60 mL/minute. The syringe valve was
adjusted and the collected gas was expelled into the PID tip for PID measurement. This
process was repeated four times. On the fifth time, the collected sample was saved and

put in the cooler for transport to the mobile laboratory.

Sample locations at which the smaller purge volume protocol was used are SG-63
through SG-66 and SG-82 through SG-103. //
Appendix D contains the field notes recorded during the soil-gas survey. ‘
After removing the push rods from each boring, the resulting hole was filled with bentonite chips
to within a few inches of the surface, hydrated, and then sealed at the surface with either native

soil or with asphalt as appropriate to match the surrounding area.

2.2 CONSTITUENTS OF CONCERN

The constituents of concern (“COCs”) as dictated by EPA for this investigation were
tetrachloroethylene (“PCE”), trichloroethylene (“TCE”), and the degradation products 1,1-
dichloroethylene  (“1,1-DCE”),  cis-1,2-dichloroethylene  (“cis-1,2-DCE”),  trans-1,2-
dichloroethylene (“trans-1,2-DCE”), and vinyl chloride (“VC”).

2.3 LABORATORY ANALYSES

Soil-gas samples collected in plastic syringes were extracted within 30 minutes of collection by

the onsite laboratory provided by H&P Laboratory and analyzed within 4 hours of extraction.
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These samples were analyzed using EPA Method 8260 modified for air analyses with sample

results reported in pg/L. The detection limit for all analyses was 1 pg/L.

2.4 DECONTAMINATION

Before drilling at each location, the vapor sample housing, including the tip and the perforated
steel tube through which the vapor sample was collected, was washed using the standard three-
bucket wash technique with Alconox™ detergent and clean water. The washed pieces were then

allowed to dry in the sun after cleaning.

After each sample, the Teflon® tubing was evacuated with purified air from a cylinder located on
the drill rig. Periodically, the Teflon® tubing was changed when it became discolored or bent
during drilling. New tubing was always used at the beginning of each day.

2.5 INVESTIGATION DERIVED WASTES

Due to the direct-push drilling method employed, soil waste was not generated. The wash water
used to decontaminate the sampling equipment was less than one gallon per day. At the end of
the day, the water was placed into a 5-gallon bucket and allowed to evaporate (daytime
temperatures were greater than 100 degrees F). Other wastes, including gloves, tubing, etc. were

placed in trash bags and disposed of in the on-site trash receptacle.

2.6 QUALITY ASSURANCE / QUALITY CONTROL

2.6.1 Duplicate Samples

At an interval of approximately once every 10 samples, a duplicate syringe sample was collected.
These samples were collected immediately after the original sample, having purged 60 mL of
soil-gas between the original sample and the duplicate to clear any ambient air from the system.
These duplicate samples‘were analyzed by the on-site mobile laboratory using EPA Method 8260.
These samples are distinguished from the original samples by having the extension “8260D”

added to the sample name.

For most locations where 8260 duplicates were collected, a second duplicate was also collected in

steel laboratory-cleaned vacuum canisters. These samples were hand delivered on a daily basis to
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Aerotech Environmental Laboratory in Phoenix, Arizona. Aerotech provided the clean canisters
and the sample flow restriction connectors. The connectors allowed a sample flow rate of 0.5
liters/ minute. The sample vessels held approximately 2.7 liters and were allowed to-fill for

approximately 6 minutes to ensure that the vacuum in the canister would be zero (Photo 8).

These samples were analyzed using EPA Method TO-15. The TO-15 sampling and analysis
method is both more accurate and more precise than the 8260 method. The detection limit for the
TO-15 analyses varied with each sample. However, in general, the detection limit was between
0.003 and 0.1 pg/L. The TO-15 duplicates were collected for comparison to the mobile

laboratory results.

2.6.2 Field Equipment Blanks

Field Equipment blanks were collected at random intervals during the investigation. Blanks were
always collected after decontaminating the sample apparatus but before changing the sample
tubing to a new clean tube. Samples were typically collected after elevated PID readings were
observed at a location or after a series of detections were reported by the laboratory. In general,
field equipment blanks were not deemed necessary when COCs were not detected in samples
after laboratory analysis. By definition, adverse soil-gas carryover could not have been occurring

where laboratory analysis did not indicate concentrations above detection limits.

2.6.3 Third-Party Field Oversight

On behalf of EPA, field activities were overseen periodically by Mr. Ryan Pollyea of Shaw
Environmental, Inc. Periodically during each day of the soil-gas survey, Mr. Pollyea would
observe the drilling and sampling methods and was kept informed of progress and of any

circumstances that arose that were out of the ordinary.

In addition, on June 15, 2004, Mr. Wayne Schiemann from the U.S. Army Corps of Engineers

was at the Site for a number of hours observing the drilling and sampling.

2.6.4 Deviations From Work and Sampling Plan

The following lists situations in which the standard method of drilling and sampling was not

followed or where other circumstances required modification of standard practices.
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1. On June 9, a TO-15 duplicate sample was collected from location SG-8. This
sample was collected immediately after the SG-FEB1 equipment blank spiked with
1,1-difluoroethane was collected. Based on information from Aerotech laboratory
about this sample, it is likely that 1,1-difluoroethane carried over to the SG-8
sample. It was decided to not analyze this sample but to collect another TO-15
sample instead. Sample SG-10-10-TO15D was sampled in place of the aborted
SG-8 sample.

2. During the analysis of the duplicate sample from location SG-26 on June 11, the
laboratory experienced instrument failure. Upon restarting the instrument and
using another aliquot of sample, the surrogate analyses were out of range. The
third analysis of this sample was successful. However, because of the two previous
analysis attempts, the sample volume available for the third analysis was less than
the standard amount. Therefore, the detection limit for sample SG-26-10-8260D
was increased from 1pug/L to 10 pg/L.

3. On June 15, a number of samples (SG-44, SG-47, and SG-48) were reported by the
laboratory to have low levels of the 1,1-difluoroethane in them. These levels were
less than the reporting limit of 10 pg/L. The sample from location SG-51 was
reported to have greater than 10 ug/L 1,1-difluoroethane. Based on the sampling
method, it was suspected that these leak-check detections did not represent a leak in
the system, but were likely caused by an inadvertent contamination of the system
with the compound. Up until that point, the 1,1-difluoroethane was being stored in
a bag in the same box as the sampling syringes. After location SG-51, the 1,1-
difluoroethane bag and the sampling syringes were put on opposite sides of the drill
rig. A fresh box of syringes was used. From that point on, no other detections of

the leak-check compound were reported.

To ensure that the original sample from SG-51 was not, in fact, caused by a leak in
the sample stream, a second boring (SG-51R) was drilled and sampled at this
location within two feet of the original. No COCs were detected in either SG-51 or
SG-51R.
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4. On June 28, the mobile laboratory experienced temporary problems with the
electrical generator. To make sure that the holding time would not be missed, the
sample from location SG-91 was collected using a mini steel vacuum canister
provided by H&P Laboratory. This canister was 350 mL in volume and took

approximately two minutes to fill.

5. On June 29, the field work extended beyond the 12-hour window during which the
mobile laboratory needed to run their initial and final calibration standards.
Therefore, samples from location SG-102 and SG-103 were not collected in a
syringe but were collected in the mini steel vacuum canisters provided by H&P
Laboratory. These samples were driven back to Los Angeles, California in the
mobile laboratory and were analyzed by H&P at their fixed-base facility in Los
Angeles.

6. The chain-of-custody on which samples SG-72, SG-73, SG-74, SG-79, and SG-81
originally incorrectly listed the sample names and depths for these samples. The

chain-of-custody was corrected and the database was updated to reflect this change.

~
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3.1

SOIL-GAS SAMPLING RESULTS

Laboratory reports with chromatograms for all soil-gas sample analyses can be found in
Appendix E. Appendix E also contains a CD-ROM on which all of the laboratory data has been

stored electronically on Microsoft Excel® spreadsheets.

FIELD SAMPLES

The results of the soil-gas analyses by the mobile laboratory are presented on Table 2 (Appendix
C). Table 3 presents only those locations where concentrations of COCs above 1 pug/L were

detected. These detections are also plotted on Figures 3 and 4.

Detectable concentrations of the COCs were found at only 22 of the 103 sample locations. PCE
and trans-1,2-DCE were not detected above 1 pg/L at any of the locations. The highest
concentration of any COC found was 7.5 ug/L of TCE at location SG-100.

There were no COC detections in any of the locations south of the portion of the yard currently
used by Union Pacific (i.e. no detections in the automobile storage area, retention pond, truck

wash, etc.). There were also no COC detections on the west end of the yard.
In only three areas of the yard where COCs were detected:

1. Former Roundhouse Area: Five locations had detectable VC only (Figure 3). All

detections were below 2.5 pug/L. These detections do not indicate this area as a

“source”.

2. Locomotive Parts / Drum Storage Area: Ten locations had detectable concentrations
of TCE, 1,1-DCE, cis-1,2-DCE, and VC (Figures 3 and 4). The first sample location

to have had a detection in this area was SG-56. From there, 20-foot step-outs and

then 40+ foot step-outs found the other locations, ending at the spur line, where
similar chemical analyses exist. As with the roundhouse area, concentrations are
very low (less than 7 pg/L) and do not indicate groundwater impact from surface

activities at the rail yard.
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3. Southeastern Yard Area: This area is south of the spur track noted above and north

of the main track that makes up the southern portion of the working rail yard (Figures
3 and 4). Soil-gas samples in this area are distinct from those samples collected north
of the spur line in that only TCE had detectable concentrations at seven locations.
The highest TCE concentration in this area was 7.5 pg/L from SG-100. Here again,

this detection does not indicate this area as a “source”.

3.2 QUALITY ASSURANCE / QUALITY CONTROL SAMPLES

3.21 Duplicates

Comparison of the field samples, field sample duplicates, and fixed laboratory duplicates are
shown on Table 4. There were 12 sets of duplicates, 10 of which included duplicates run at the
fixed-base laboratory using Method TO-15. In general, the detection limit for the TO-15 method
is 1000 times lower than for the 8260 method used by the mobile laboratory.

There were no sample pairs having a detection in the 8260 duplicate and no detection in the
original. There was one sample (SG-64-10) in which there was a detection in the original while
the 8260 duplicate reported no detection. All sample pairs between the oriéinal samples and the
TO-15 duplicate agreed on nondetections at the field detection limit of 1.0 pg/L.

There were only four sample pair locations with any COC at a detectable (greater than 1.0 pg/L)
concentration: SG-64, SG-82, SG-89, and SG-94. Table 4 lists the relative percent difference
(“RPD”) between the original sample and the 8260 duplicate as well as the RPD between the
original sample at the TO-15 duplicate for these sample pairs. Of the 15 comparisons (looking at
all locations for all cc;nstituents), the RPD was greater than 30 percent for 9 of them.

As discussed on Page 6 of the independent sample validation report (Appendix F), when
constituent detections are within five times the reporting limit (in this case, less than 5 ug/L since
the reporﬁng limit was 1 pg/L), comparison of duplicates using RPD is not a valid method. In
this case, duplicate precision is assessed by using a difference of four times the reporting limit as
a guide. The differences between all of the 8260 duplicate pairs are within four times the

reporting limit (4 pg/L).
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There was only one sample result (TCE at SG-94) in which the TO-15 result was greater than the
original sample. In none of the TO-15 sample pairs were any of the duplicate results greater than

four times the reporting limit.

3.2.2 Background Sample

Sample location SG-80, located near the west boundary of the yard, was chosen for background
sample location based on the fact that no known railroad activities have taken place in this area
since the time chlorinated hydrocarbons were available for general solvent use. As shown on
Table 4, the 8260 original and duplicate samples did not have detectable concentrations of any of
the COCs and the TO-15 sample had only low levels of TCE and PCE. Surprisingly, this location
had the highest PCE detection (0.38 ug/L ) of any of the locations in which PCE was detected. -
We believe this demonstrates the ubiquity of chlorinated hydrocarbons in the subsurface

throughout the metro Phoenix area.

3.2.3 Field Equipment Blanks

Field equipment blank results are shown on Table 5. None of the COCs were detected in any of

the field equipment blanks.

To confirm that the leak-check compound (1,1-difluorethane) could be detected by the method,
the cloth being used to hold the leak-check compound was saturated and placed over the vapor tip
during the collection of SG-FEB1. As shown on Table 5, the 1,1-difluorethane was detected in
sample SG-FEB1 as reported by the mobile laboratory.

3.24 Indepeéendent Data Review

Laboratory data from both the mobile laboratory and the fixed-base laboratory were validated by
Diane Short & Associates, an independent data review company located in Lakewood, Colorado.
The report from Diane Short & Associates can be found in Appendix F. Notwithstanding some
documentation deviations on the chain-of-custody forms, the conclusion of the validation report

is that “data are considered to be usable for project purposes ... . No qualifiers have been issued.”
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4 DISCUSSION OF RESULTS

4.1 SoiL-GAS CONVERSION TO TOTAL SoIL CONCENTRATIONS

In order to realistically assess the impact, if any, of the soil-gas data, the soil-gas results have
been converted to soil concentrations using an equation presented in the CH2M Hill Technical
Memorandum entitled “Proposed Application of the Groundwater Protection Level Model at the
Honeywell 34" Street Facility.” The memo is dated January 14, 2003 and was submitted to Kris
Kommalan (Paschall) of the ADEQ."

Chemical properties of the COCs were taken from on-line sources. The highest concentration of
each of the COCs found in the June soil-gas investigation was used as input to this equation (Cy).
Once total soil concentrations were obtained for each COC, these values were compared against
Arizona Soil Remedizftion Levels as published in the Arizona Administrative Code (AAC), Title
18, Chapter 7, Article 2, Appendix A for both residential and industrial concentrations. The
Arizona SRLs ar\e Tier 1 soil cleanup levels deemed protective of human health and the

environment.

A Microsoft Excel spreadsheet (Appendix C) was used to calculate Cp, the total soil

concentration at the Site. Below are the results of this analysis.

! We understand this equation has been used by the EPA and ADEQ to conduct plug-in evaluations at several subsites within

the South Indian Bend Wash Superfund Site (CH2MHill 2003) and there is no reason for it to not be applicable here. The South
Indian Bend Wash Superfund Site is located in the Phoenix metro area (the City of Tempe) not far from the Phoenix rail yard.
Therefore, use of this equation for analysis of the soil-gas résults from the Phoenix rail yard is appropriate because presumably it has
already been accepted at other nearby sites by both EPA and ADEQ. The equation presented by CH2MHill is as follows: Cr =
(((ng)(Pb)/KH) + (QW/KH)“+ (B — 84))(Cv))/Py,: Where Cr = total soil concentration (ug/kg); Cy = total soil-gas concentrations (pg/L);
Kp = soil-water partition distribution coefficient [Ko * fo] (L/kg); P, = bulk density (kg/L); K:; = Henry’s law constant
(dimensionless); 0. = volumetric water content (dimensionless); 81 = total porosity (dimensionless); Ko = organic carbon partition

coefficient (I/kg); fi = fraction organic carbons (dimensionless)
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TOTAL SOIL CALCULATION RESULTS

Cy — (maximum

calculated soil

concentration at 2,633 78 8,327 1
UPRR site.)

SRL - Residential 27,000 360 31,000 16
SRL - Industrial 70,000 800 100,000 35

a. All values in ug/kg !

As shown on the table above, the soil-gas COC concentrations detected at the Site do not

represent soil concentrations that would require any additional remedial activity.

4.2 FORMER ROUNDHOUSE AREA

Detections indicate historical release of chlorinated hydrocarbons in this area (i.e. detections are
not caused by an upgradient source). Locations where detectable vinyl chloride occur are
completely surrounded by other locations with non-detectable concentrations. There is also no
distinct “source” location — as all soil gas concentrations were very low between 1.0 and 2.1 pg/L
detected from five locations spread out over approximately 25,000 square feet. The data show
degradation to minimal levels of vinyl chloride only indicative that historical releases are highly
unlikely to have impacted groundwater. It is our opinion that because there is no source location,

any further soil sampling and/or assessment is unnecessary in this area.
4.3 LocoMOTIVE PARTS / DRUM STORAGE AREA — SOUTHEAST YARD AREA

These two areas, although somewhat distinct in chemical signature, need to be grouped together
because their source is likely the same. That source is the known soil and groundwater impact of
TCE located in the Adobe Air (Arvin) Facility located approximately 200 feet adjacent to and
southeast of the rail yard. Information about the Arvin site relevant to the chlorinated
hydrocarbon detections observed during the June 2004 soil-gas survey was obtained from the
report, “Soil Contamination Source Removal and Groundwater Monitoring, North End of

Warehouse Building, Adobe Air (Arvin) Facility, 500 South 15" Street, Phoenix, Arizona”
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prepared for Arvin by the environmental firm Scott, Allard & Bohannan, Inc on March 24, 1995
and submitted to ADEQ (“SAB” 1995). This report states the following:

* An initial investigation at the Arvin site conducted in 1989 found soil impacted with
- TCA, PCE, and 1,2-DCE.

= In 1991, six monitoring wells were installed around the Arvin site. Groundwater samples
were collected from these wells quarterly for one year in 1992. Water levels from these
wells indicated a general localized direction of groundwater flow from the Arvin site
toward the UPRR rail yard.

» In 1994, soil impacted with chlorinated hydrocarbons was left in place following limited
excavation in the warehouse area. Subsequent use of the VLEACH model by SAB
indicated that residual TCE remaining in subsurface soil at the Arvin site would impact

groundwater.

= Groundwater from well MW-4, located on the extreme northwest side of the facility,
consistently had elevated concentrations of TCE, 1,1-DCE, 1,2-DCE, 1,1,-DCA, and
PCE. Of these constituents, TCE was the most abundant by approximately an order of

magnitude over the other constituents.

A soil-gas survey conducted in 1993 at the Arvin site found TCE as the predominant contaminant

with lesser concentrations of the degradation products.

In the 2004 soil-gas samples from the rail yard, all of the samples south of the spur track with
detections had detections of TCE only. Since the TCE detections were near the detection limit,
concentrations of other chlorinated hydrocarbons from the same source would be below the
detection limit and not reported. Therefore, the chemical signature of the soil-gas is consistent
with the chemical signature of the alleged source area. As shown on Figures 3 and 4 of SAB
1995, the location of the TCE-source area at the Arvin site in conjunction with groundwater flow
directions indicated by the well monitoring data at the Arvin site clearly show that TCE-impacted
groundwater from the Adobe facility has migrated to the UPRR rail yard. However, since SAB
1995, no further assessment of the offsite migration of chlorinated hydrocarbons from the Arvin

site was ever undertaken.
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The 2004 soil-gas detections of chlorinated hydrocarbons in the drum storage area can also be
linked to Arvin. The appearance of degradation product in this area is easily explained and can
be attributed to petroleum hydrocarbons that were also present. It is well known and reported in
the technical literature that the presence of petroleum hydrocarbons greatly accelerates the
degradation of chlorinated hydrocarbons because the biodegradation of chlorinated hydrocarbons
is a secondary or co-metabolic process; the degradation of the petroleum being the primary

process. In essence, the petroleum hydrocarbons acted a catalyst for degradation of the TCE.

Although they were not reported, H&P Laboratory made some qualitative assessments of
petroleum hydrocarbons in locations SG-64, SG-88, SG-89 based on the chromatograms provided
in Appendix F. These three locations are north of the spur track. This same information was also
obtained from three locations south of the spur track: SG-85, SG-92, and SG-101. H&P reported
that, based on the chromatograms from these locations, there was approximately an order of
magnitude more petroleum hydrocarbons present in the locations north of the spur track than
from the locations south of the spur track. All samples south of the spur track were reported to

have petroleum hydrocarbon concentrations below the reporting limit.

" The presence of petroleum hydrocarbons in the drum storage area coupled with localized
groundwater flow provide a plausible argument that the chlorinated hydrocarbons north and south
of the spur track originated from the same source but are being degraded at different rates due to

varying chemical environments — the common source being the Adobe facility.

Howeﬁer, the soil-gas concentrations found in these areas are relatively low and the area of
detected chlorinated hydrocarbons in the locomotive parts / drum storage area is bounded to the
west, north, and east by areas where such constituents of concern have never been found. This
indicates a confined impact only and thus that there is no chemical or hydrologic link between the
chlorinated hydrocarbons in the locomotive parts / drum storage area and the wide-spread impacts

associated with the Motorola plume.
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5.1

5.2

5.3

CONCLUSIONS AND RECOMMENDATIONS

SIGNIFICANCE OF CHLORINATED HYDROCARBON IMPACT

* No “source” areas in soil could be identified anywhere at the Site. Low level
concentrations of chlorinated hydrocarbons and degradation by-products detected over
relatively large areas make it highly unlikely that were historical releases of any COCs

impacting grour‘idWater at the rail yard.

* Soil concentrations calculated from the data June 2004 soil-gas survey data are below

Arizona Soil Remediation Levels for both residential and industrial site uses.

= Information gained from the historical record including recent sampling data and
groundwater contours show that past activities at the Union Pacific rail yard cannot

otherwise be contributing to chlorinated hydrocarbons in the Motorola plume.

IMPACTS IN THE FORMER ROUNDHOUSE AREA

= No clear source location of vinyl chloride was established during the soil-gas survey.

* The area of VC detections is surrounded on all sides by locations where chlorinated
hydrocarbons, including VC, were not detected. This indicates that groundwater impact

and subsequent transport away from the source area did not likely occur.

s Vinyl chloride has not been detected in groundwater samples from QU3.

IMPACTS IN THE LOCOMOTIVE PARTS / DRUM STORAGE AREA AND THE SOUTHEAST
YARD AREA

* The low TCE detections and TCE plus degradation products detected in the locomotive
parts storage area and southeast yard area most likely have their source at the Arvin
Industries site. This site is located adjacent to the UPRR yard and has known chlorinated

hydrocarbon impacts from previous documented use of chlorinated hydrocarbons.
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*  Since only low levels of TCE and TCE-degradation products were found in this relatively
large area of the UPRR yard, there is no indication that the original release site of these

compounds is located on the UPRR yard.

* Geographic correlation of elevated concentrations of petroleum hydrocarbons at the
UPRR site with the presence of TCE degradation products indicates that the source of
chlorinated hydrocarbons in the southeast yard area and the locomotive parts / drum

storage area are likely the same.

= With this area being completely surrounded by locations with non-detectable chlorinated
hydrocarbon concentrations in soil-gas (except on the southeast side that abuts the Arvin
site), there is no connection between the chlorinated hydrocarbon impacts detected in

these areas and the Motorola plume.

* Soil-gas concentrations were relatively small and do not indicate the possibility of wide-
scale impact nor impact to yard soil at a concentration even sufficient to require soil

remediation.

* The Motorola plume is located north of the Site. The areas of the Site where chlorinated
hydrocarbons were detected are all bounded to the north by locations were chlorinated
hydrocarbons were not detected. Therefore, the impacts at the Site are chemically

disconnected from the Motorola plume.

54 RECOMMENDATIONS

* Any further investigation of Site soils would be unproductive without clearly identified,

significant source areas. Therefore, further investigation of Site soils is unwarranted.

= DPast releases of chlorinated hydrocarbons in the roundhouse area are not indicated
beyond a minor or confined local impact. With neither a clear “source” area for these
compounds nor concentrations reasonably indicative of groundwater impact, no further

investigation or remedial effort in this area is needed.

» Chlorinated hydrocarbon impacts in the locomotive parts / drum storage area and the

southeast yard area are locally. Offsite impacts are implicated from the adjacent Arvin
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Industries site. Because these impacts appear to be minor and contained within these

areas, no further investigation of these areas is warranted.
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Table 1
Soil-Gas Purging Data
UPRR Phoenix, Arizona

June 2004

6/9/2004 SG-1-9.5 0.0 0 0 0
6/9/2004 SG-2-10 4.5 1:30 0 0 -

: 53 5:00 0 0

6.2 7:15 0 0

6.5 10:00 0 0

6/9/2004 SG-3-10 0.0 2:40 0 0

0.0 10:00 0 0

6/9/2004 SG-4-10 0.8 2:22 0 0

1.2 6:00 0 0

2:36 0 0

6/9/2004 SG-5-10 1.0 2:30 0 0

1.2 12:00 0 0

6/9/2004 SG-6-10 0.0 1:00 0 0

: 0.0 6:00 0 0

0.0 12:00 0 0

6/9/2004 SG-7-10 0.0 1:00 0 0

0.0 10:00 0 0

6/9/2004 SG-8-10 2.5 4:00 0 0

2.0 8:45 0 0

6/9/2004 SG-9-10 1.6 5:01 0 0

1.8 8:30 0 0

1.5 10:00 0 0

6/10/2004 SG-10-10 0.4 2:00 0 0

04 10:00 0 0

6/10/2004 SG-11-10 1.6 1:00 0 0

2.0 6:00 0 0

1.6 10:00 0 0

6/10/2004 SG-12-10 11.0 2:40 0 0

13.2 4:00 0 0

15.2 0:00 0 0

6/10/2004 SG-13-10 12.5 2:45 0 0

13.5 6:45 0 0

13.5 0:00 0 0
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Table 1
Soil-Gas Purging Data
UPRR Phoenix, Arizona

June 2004
6/10/2004 SG-14-10 10.8 2:00 0 0
10.0 7:00 0 0
3.0 0:00 0 O
6/10/2004 SG-15-10 11.2 2:00 0 0
15.1 4:00 0 0
18.1 0:00 0 0
6/10/2004 SG-16-10 13.8 2:15 0 0
13.3 5:15 0 0
13.2 0:00 0 0
6/10/2004 SG-17-10 57 3:00 0 0
4.3 6:30 0 0
4.7 0:00 0 0
6/10/2004 SG-18-9.5 8.5 1:00 0 0
13.0 6:00 0 0
13.4 11:00 0 0
6/10/2004 SG-19-10 10.2 2:00 0 0
9.7 8:30 0 0
6/11/2004 SG-20-9 4.8 1:50 0 0
52 5:00 0 0
2.9 0:00 0 0
6/11/2004 SG-21-10 10.7 1:00 0 0
114 0:00 0 0
6/11/2004 SG-22-9 55 145 0 0
3.3 8:15 0 0
6/11/2004 SG-23-10 0.6 4:30 0 0.4
0.6 7:00 0 0.4
0.6 0:00 0 04
6/11/2004 SG-24-10 94 1:00 0 0.9
15.3 7:03 0 0.9
16.2 0:00 0 0.9
6/11/2004 SG-25-10 11.8 2:15 0 0
12.7 8:30 0 0
12.8 0:00 0 0
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Table 1
Soil-Gas Purging Data
UPRR Phoenix, Arizona

June 2004

6/11/2004 S8G-26-10 9.0 2:00 0 04
107 7:00 0 04
10.7 0:00 0 04
6/11/2004 SG-27-10 1.6 2:24 0 0.7
0.1 8:30 0 0.7
0.0 0:00 0 0.7
6/11/2004 SG-28-10 0.0 3:.00 0 0.6
- 0.0 6:15 0 0.6
0.0 0:00 0 0.6

6/14/2004 SG-29-10 0.6 1:45 0 0
0.0 0:00 0 0

6/14/2004 SG-30-10 3.9 4:00 0 0
6/14/2004 SG-31-10 8.9 1:30 0 0
6.8 6:45 0 0

3.2 0:00 0 0

6/14/2004 S5G-32-10 4.3 1:00 0 0
1.2 7:00 0 0

1.0 0:00 0 0

6/14/2004 SG-33-10 1.3 1:30 0 0
0.8 6:30 0 0

0.2 0:00 0 0

6/14/2004 SG-34-10 0.7 1:00 0 0
0.3 7:45 0 0

0.2 0:00 0 0

6/14/2004 SG-35-10 0.9 1:00 0 0
0.1 8:45 0 0

0.1 0:00 0 0

6/14/2004 SG-36-10 0.5 1:00 0 0
0.3 6:20 0 0

0.3 0:00 0 0

6/14/2004 SG-37-10 1.5 1:00 0 0.1
1.0 4:00 0 0.1

0.5 0:00 0 0.1
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Table 1
Soil-Gas Purging Data
UPRR Phoenix, Arizona

June 2004
6/14/2004 SG-38-10 0.7 130 0 04
0.6 5:30 0 0.4
0.3 0:00 0 .04
671472004 5G-30-10 06 545 0 02
0.3 8:00 0 0.2
0.2 0:00 0 0.2
61472004 SG-40-10 06 515 0 00
0.5 0:00 0 0.2
BI1412004 SG41-10 04 700 0 0.2
0.5 6:30 0 0.2
0.3 0:00 0 0.2
61472004 SG-42-10 05 5700 0 51
0.5 6:30 0 0.1
0.3 0:00 0 0.1
B/1472004 SG43-10 95 553 0 0.1
13.7 8:00 0 0.1
16.8 0:00 0 0.1
6715/2004 SG44-10 57 530 0 03
16 8:00 0 0.3
16 0:00 0 0.3
6/15/2004 $G-45-10 0.7 330 0 0
0.7 7:45 0 0
0.6 0:00 0 0
671512004 SG-46-10 7.0 T45 0 03
1.0 6:00 0 0.3
1.0 0:00 0 0.3
6/15/2004 SG47-10 K T30 0 0.6
16 6:30 0 0.6
1.0 0:00 0 0.6
5/15/2004 SG-48-10 56 500 ) 02
2.4 715 0 0.2
2.6 0:00 0 0.2
8/15/2004 5G-49-10 53 545 0 0
2.1 7:00 0 0
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Table 1
Soil-Gas Purging Data
UPRR Phoenix, Arizona

June 2004
6/15/2004 SG-50-10 .
2.3 8:.00 0 0
2.6 0:00 0 0
6/15/2004 SG-51-10 1.2 2:30 0 0.1
0.8 6:00 0 0.1
0.9 0:00 0 0.1
6/15/2004 SG-52-10 0.3 1:00 0 0.1
0.5 6:00 0 0.1
0.4 0:00 0 0.1
6/15/2004 SG-53-10 1.6 2:30 35 0.2
0.7 8:00 3.5 0.2
0.8 0:00 3.5 02
6/15/2004 SG-54-10 12.5 2:00 0 0.2
26.4 5:45 0 0.2
23.1 0:00 0 0.2
6/15/2004 SG-55-10 36.2 2:45 0 0.3
35.0 6:15 0 0.3
38.2 0:00 0 0.3
6/15/2004 SG-51R-10 57 4:00 0 0.2
6/15/2004 SG-56-10 414 2:45 0 04
47.2 7:30 0 04
51.6 0:00 0 04
6/15/2004 SG-57-10 14.4 3:15 0.5 0.5
7.6 7:00 0.5 0.5
4.4 0:00 0.5 0.5
6/15/2004 SG-58-10 71 0:15 0 04
4.5 6:00 0 04
4.4 0:00 0 0.4
6/16/2004 SG-59-10 2.2 3:30 0 0.3
1.5 8:10 0 0.3
1.1 0:00 0 0.3
6/16/2004 SG-60-10 131 3:00 0 0
16.1 8:15 0 0
16.7 0:00 0 0
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Table 1
Soil-Gas Purging Data
UPRR Phoenix, Arizona

June 2004
6/16/2004 SG-61-9 20.1 1:25 0 0.3
12.2 6:00 0 0.3
16.1 0:00 0 . 0.3
6/16/2004 SG-62-10 59 1:30 0 0.5
6.3 6:45 0 0.5
6.4 0:00 0 0.5
6/16/2004 SG-63-6 33.9 1:30 0 0
42.2 2:36 0 0
40.0 3:30 0 0
404 5:00 0 0
6/16/2004 SG-64-10 11.0 1:00 0 04
17.3 2:00 0 04
18.7 3:00 0 04
217 4:00 0 0.4
6/16/2004 SG-65-10 29.9 1:00 0 0.3
73.1 2:00 0 0.3
73.6 3:00 0 0.3
74.0 4:00 0 0.3
6/16/2004 SG-66-10 122.0 1:00 0 0
113.0 2:00 0 0
112.0 3:00 0 0
111.0 4:00 0 0
6/16/2004 SG-67-10 22.3 2:30 0 0.6
36.5 6:45 0 0.6
20.2 0:00 0 0.6
6/16/2004 SG-68-10 12.5 3:25 0 0.8
9.2 7:15 0 0.8
7.1 0:00 0 0.6
6/16/2004 SG-69-10 53 2:00 0 0.6
2.3 7:30 0 06
24 0:00 0 0.6
6/16/2004 SG-70-10 2.6 2:30 0 04
2.6 8:00 0 04
24 0:00 0 04
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Table 1
Soil-Gas Purging Data
UPRR Phoenix, Arizona

June 2004
6/16/2004 SG-71-10 . .
1.6 7:00 0 0.6
1.3 0:00 0 . 0.6
6/17/2004 SG-72-9 0.7 3:00 0 0.1
0.3 7:15 0 0.1
0.5 0:00 0 0.1
6/17/2004 SG-73-8.5 0.4 1:45 0 0
0.1 7:00 0 0
0.0 0:00 0 0
6/17/2004 SG-74-8.5 0.5 1:30 0 0
0.1 0:00 0 0
6/17/2004 SG-75-10 1.0 2:00 0 0.2
0.7 6:00 0 0.2
04 0:00 0 0.2
6/17/2004 SG-76-10 14 2:15 0 0.1
0.5 7:15 0 0.1
04 0:00 0 0.1
6/17/2004 SG-77-10 1.0 1:30 0 0.2
0.3 7:00 0 0.2
0.2 0:00 0 0.2
6/17/2004 SG-78-10 0.4 2:45 0 0.2
0.3 6:40 0 0.2
0.1 0:00 0 0.2
6/17/2004 S8G-79-9.5 0.2 1:00 0 0
0.1 8:00 0 0
6/17/2004 SG-80-10 0.8 1:30 0 0.2
0.7 5:00 0 0.2
0.6 0:00 0 0.2
6/17/2004 SG-81-12.5 0.7 1:20 0 0.2
0.2 7:00 0 0.2
0.4 0:00 0 0.2
6/17/2004 SG-82-9 43.6 1:00 0 0.6
63.8 2:00 0 0.6
514 3:30 0 0.6
59.5 4:20 0 0.6
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Table 1
Soil-Gas Purging Data
UPRR Phoenix, Arizona

June 2004
6/17/2004 SG-83-10 40.‘8 1:00 0 0.6
68.1 1:42 0 0.6
60.7 2:45 0 0.6
60.9 3:40 0 06
6/17/2004 SG-84-10 36.4 1:00 0 0.3
65.4 1:44 0 0.3
67.0 2:15 0 0.3
67.0 3:00 0 0.3
6/28/2004 SG-85-10 0.0 0:30 0 0
0.6 1:15 0 0
0.0 2:00 0 0
0.1 2:50 0 0
6/29/2004 SG-86-10 0.0 1:00 0 0
12.1 2:00 0 0
12.1 3:00 0 0
16.5 4:00 0 0
6/29/2004 SG-87-10 4.6 1:00 0 0
15 2:00 0 0
0.0 3:15 0 0
0.9 4:00 0 0
6/29/2004 SG-88-10 61.3 1:00 0 0
80.8 1:50 0 0
87.0 2:30 0 0
85.1 3:30 0 0
6/29/2004 SG-89-10 56.7 1:00 0 0
60.6 1:45 0 0
59.6 1:45 0 0
59.2 3:20 0 0
6/29/2004 SG-90-10 197 0:50 0 0
22.8 1:30 0 0
23.6 2:15 0 0
221 3:20 0 0
6/29/2004 SG-91-10 0.7 0:50 0 0
2.4 1:30 0 0
3.6 2:45 0 0
1.8 3:30 0 0
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Table 1
Soil-Gas Purging Data
UPRR Phoenix, Arizona

June 2004
6/29/2004 SG-92-10 3.9 1:00 0 0
4.9 2:00 0 0
3.3 2:40 0 0
2.3 3:30 0 0
6/29/2004 SG-93-10 0.0 0:45 0 0
0.0 1:15 0 0
0.0 2:45 0 0
0.0 3:20 0 0
6/29/2004 SG-94-10 0.0 0:50 0 0
0.6 1:30 0 0
0.0 2:40 0 0
1.3 3:30 0 0
6/29/2004 SG-95-10 1.8 0:05 0 0
1.6 1:20 0 0
0.3 2:10 0 0
1.5 3:05 0 0
6/29/2004 SG-96-10 2.7 1:00 0 0
38.7 2:00 0 0
294 2:50 0 0
14.7 3:50 0 0
6/29/2004 SG-97-10 0.0 0:05 0 0
6.7 1:50 0 0
7.6 2:50 0 0
5.1 3:48 0 0
6/29/2004 SG-98-10 2.2 1:00 0 0
50 2:00 0 0
58 3:00 0 0
4.6 3:50 0 0
6/29/2004 SG-99-10 0.0 0:45 0 0
3.1 1:35 0 0
2.7 2:40 0 0
2.7 3:40 0 0
6/29/2004 SG-100-10 1.7 1:00 0 0
4.4 1:50 0 0
3.6 3:00 0 0
3.1 3:50 0 0
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Table 1
Soil-Gas Purging Data
UPRR Phoenix, Arizona

June 2004

6/29/2004 SG-101-10 3.8 0:50 0 0
5.1 1:30 0 0
3.4 2:30 0 0
3.4 2:30 0 0
6/29/2004 SG-102-10 3.8 0:50 0 0
5.1 1:30 0 0
34 2:30 0 0
3.4 3:20 0 0
6/29/2004 SG-103-10 3.0 1:00 0 0
3.5 1:00 0 0
3.0 3:00 0 0
3.1 3:50 0 0
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Taple 2
Soil-Gas Analytical Data Summary
Mobile (Field) Lab
UPRR Phoenix, Arizona
June 2004

~“Sample Naime gil e

S5G-1-9.5 6/9/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10
SG-2-10 6/9/2004 | SW8260B <1U <1U <1U <1U <1U <1U ] <10 U
SG-3-10 6/9/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
S$G-4-10 6/9/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-5-10 6/9/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-6-10 6/9/2004 | SW8260B <1U <1U <1U <1U <1U 1.7 <10U
SG-7-10 6/9/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-8-10 6/9/2004 | SW82608B <1U <1U <1U <1U <1U <1U <10U
SG-9-10 ©6/9/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-10-10 6/10/2004 | SW82608B <1U <1U <1U <1U <1U <1U <10U
SG-11-10 6/10/2004 | SW82608B <1U <1U <1U <1U <1U <1U <10U
SG-12-10 6/10/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-13-10 6/10/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-14-10 6/10/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-15-10 6/10/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-16-10 6/10/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-17-10 6/10/2004 1 SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-18-9.5 6/10/2004 1 SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-19-10 6/10/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-20-9 6/11/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-21-10 6/11/2004 | SW8260B <1U <1U <1U <1U <1U 2.1 ™ <10 U
S5G-22-9 6/11/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-23-10 6/11/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-24-10 6/11/2004 | SW8260B <1U ~ <1U <1U <1U <1U 1.0 <10U
SG-25-10 6/11/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-26-10 6/11/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
S$G-27-10 6/11/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-28-10 6/11/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
S$G-29-10 6/14/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-30-10 6/14/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-31-10 6/14/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-32-10 6/14/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U

< # U = undetected at given value 10of4



Table 2
Soil-Gas Analytical Data Summary
Mobile (Field) Lab
UPRR Phoenix, Arizona

June 2004

_Sample Namy ate / 7

SG-33-10 6/14/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
5G-34-10 6/14/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-35-10 6/14/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
5G-36-10 6/14/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-37-10 6/14/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
5G-38-10 6/14/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
5G-39-10 6/14/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-40-10 6/14/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
5G-41-10 6/14/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
5G-42-10 6/14/2004] SW82608 <1U <1U <1U <1U <1U <1U <10U
SG-43-10 6/14/2004 | SW82608 <1U <1U <1U <1U <1U <1U <10U
S5G-44-10 6/15/2004 | SW82608 <1U <1U <1U <1U <1U <1U <10U
5G-45-10 6/15/2004] SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-46-10 6/15/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-47-10 6/15/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-48-10 6/15/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
5G-49-10 6/15/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
5G-50-10 6/15/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-51R-10 6/15/2004 ] SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-52-10 6/15/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-53-10 6/15/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-54-10 6/15/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-55-10 6/15/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-56-10 6/15/2004] SW8260B <1U <1U 23 110" <1U 2.5 12 ° <10 U
5G-57-10 6/15/2004] SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-58-10 6/15/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-59-10 6/16/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-60-10 6/16/2004 | SW8260B <1U <1U <1U <1U <1U 21 <10 U
SG-61-9 6/16/2004]| SWw82608 <1U <1U <1U <1U <1U 1.1 <10U
SG-62-10 6/16/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-63-10 6/16/2004 | SW8260B <1U 1160 ° 2.2 <1U 2.4 1.2 <10 U
SG-64-10 6/16/2004 | SW8260B <1U <1y <1U <1U 1.1 <1U <10U

< # U = undetected at given value 20f4




Table 2

Soil-Gas Analytical Data Summary

Mobile (Field) Lab
UPRR Phoenix, Arizona

June 2004
‘Sample Name Date j
SG-65-10 6/16/2004 | SW8260B <1U . 3.9 1.5 <10U
SG-66-10 6/16/2004 | SW8260B <1U 3.4 <1U 3.3 1.4° <10U
SG-67-10 6/16/2004 | SW8260B <1U <1U <1U <1U <1U <10 U
SG-68-10 6/16/2004 | SW8260B <1U <1U <1U <1U <1U <10U
SG-69-10 6/16/2004 | SW8260B <1U <1U <1U <1U <1U <10U
SG-70-10 6/16/2004 | SW8260B <1U <1U <1U <1U <1U <10U
SG-71-10 6/16/2004 | SW8260B <1U <1U <1U <1U <1U <10U
SG-72-9 6/17/2004 | SW8260B <1U <1U <1U <1U <1U <10 U
SG-73-8.5 6/17/2004 | SW8260B <1U <1U <1U <1U <1U <10U
SG-74-8.5 6/17/2004 | SW8260B <1U <1U <1U <1U <1U <10U
SG-75-10 6/17/2004 | SW8260B <1U <1U <1U <1U <1U <10 U
SG-76-10 6/17/2004 | SW8260B <1U <1U <1U <1U <1U <10 U
SG-77-10 6/17/2004 | SW8260B <1U <1U <1U <1U <1U <10U
SG-78-10 6/17/2004 | SW8260B <1U <1U <1U <1U <1U <10U
5G-79-9.5 6/17/2004 | SW8260B <1U <1U <1U <1U <1U <10U
SG-80-10 6/17/2004 | SW8260B <1U <1U <1U <1U <1U <10 U
SG-81-12.5 6/17/2004{ SW82608B <1U <1U <1U <1U <1U <10U
SG-82-10 6/17/2004 | SW8260B <1U 6.9 <1U 5.8 1.4% <10 U
SG-83-10 6/17/2004 | SW8260B <1U 4.8 <1U 5.1 1.4 = <10U
SG-84-10 6/17/2004 | SW8260B <1U 4.7 <1U 4.2 1.2 <10U
SG-85-10 6/28/2004 | SW8260B <1U <1U <1U <1U <1U <10U
SG-86-10 6/28/2004 | SW8260B <1U <1U <1U <1U <1U <10U
SG-87-9 6/28/2004 | SW8260B <1U <1U <1U <1U <1U <10U
SG-88-10 6/28/2004 | SW8260B <1U 2.9 <1U 2.5 11 <10U
SG-89-8.5 6/28/2004 | SW8260B <1U 3.2 <1U 3.8 11 ° <10U
SG-90-10 6/28/2004 | SW8260B <1U <1U <1U <1U <1U <10 U
SG-91-10 6/28/2004 | SW8260B <1U <1U <1U <1U <1U <10 U
S$G-92-10 6/29/2004 | SW8260B <1U <1U <1U <1U <1U <10 U
SG-93-10 6/29/2004 | SW8260B <1U <1U <1U <1U <1U <10 U
SG-94-10 6/29/2004 | SW82608B <1U <1U <1U <1U <1U <10U
S$G-95-10 6/29/2004 | SW82608B <1U <1U <1U <1U <1U <10U
SG-96-10 6/29/2004 | SW8260B <1U <1U <1U <1U <1U <10U
<# U = undetected at given value 3of4




Table 2

Soil-Gas Analytical Data Summary

UPRR Phoenix, Arizona

Mobile (Field) Lab

June 2004

_sample Nam I , i}

SG-97-10 6/29/2004 | SW8260B <1U 1.5 <1U <1U <1U <1U <10U
SG-98-10 6/29/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-99-10 6/29/2004| SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-100-10 6/29/2004 | SW82608 <1U 7.5 <1U <1U <1U <1U <10 U
SG-101-10 6/29/2004 1 SW82608B <1U 4.8 % <1U <1U <1U <1U <10 U
SG-102-7 6/29/2004 | SW82608 <1U <1U <1U <1U <1U <1U <10 U
SG-103-8 6/29/2004 | SW82608 <1U <1U <1U <1U <1U <1U <10U

< # U = undetected at given value 4 of 4




Table 3
Soil-Gas Analytical Data Summary - Detections Only
Mobile (Field) Lab
UPRR Phoenix, Arizona

June 2004
pe m Dat lethe ug/L pglt
SG-6-10 N |SG-6-10 6/9/2004 | SW8260B 1.7
$G-21-10 N  [SG-21-10 6/11/2004| SW82608B 2.1
SG-24-10 N [SG-24-10 6/11/2004 | SW82608B 1.0
SG-56-10 N [SG-56-10 6/15/2004 | SW8260B 2.3 2.5 1.2
SG-60-10 N  |SG-60-10 6/16/2004 | SW8260B 2.1
SG-61-9 N |SG-61-9 6/16/2004 | SW8260B 1.1
SG-63-10 N [SG-63-10 6/16/2004 | SW82608B 1.1 2.2 2.4 1.2
SG-64-10 N  |SG-64-10 6/16/2004 | SW82608B 1.1
SG-65-10 N  |SG-65-10 6/16/2004 | SW8260B 1.7 3.9 3.9 1.5
SG-66-10 N  [SG-66-10 6/16/2004 | SW8260B 3.5 34 3.3 1.4
SG-82-9 N  |SG-82-10 6/17/2004 | SW8260B 1.5 6.9 5.8 1.4
SG-83-10 N  |SG-83-10 6/17/2004 | SW8260B 4.8 5.1 1.4
SG-84-10 N  |SG-84-10 6/17/2004 | SW8260B 3.6 47 4.2 1.2
SG-85-10 N  [SG-85-10 6/28/2004 | SW82608B 1.7
SG-88-10 N |[SG-88-10 6/28/2004 | SW8260B 35 2.9 2.5 1.1
SG-89-8.5 N [SG-89-8.5 6/28/2004 | SW8260B 1.6 3.2 3.8 1.1
SG-92-10 N  [SG-92-10 6/29/2004 | SW8260B 3.9
SG-94-10 N  |SG-94-10 6/29/2004 | SW8260B 35
SG-95-10 N  {SG-95-10 6/29/2004 | SW82608B 3.3
SG-97-10 N  [SG-97-10 6/29/2004 | SW82608B 1.5
SG-100-10 N  |SG-100-10 6/29/2004 | SW82608B 7.5
SG-101-10 N  |SG-101-10 6/29/2004 | SW82608B 4.8

Blank cells indicate compound was not detected.



Table 4
Soil-Gas Analytical Data Summary
QA/QC Samples - Duplicate Analyses
UPRR Phoenix, Arizona

June 2004

Sample| ‘PCE TCE" -Difluoroethane
Location ID'| Type | - Sample Name: | “Date’i|Method 5 gl Cpgll “ugll pal SuglL - pgiL
SG-8-10 N SG-8-10 6/9/2004 | SW82608 <1U <1U <1U <1U <1U <1U <10 U
SG-8-10 FD SG-8-10-8260D 6/9/2004 [ SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-10-10 N SG-10-10 6/10/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-10-10 FD SG-10-10-8260D | 6/10/2004 § SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-10-10 FD SG-10-10-TO15D | 6/10/2004] TO15 0.0050 <0.0028 U <0.0020 U <0.0020 U <0.0020 U <0.0013 U
SG-17-10 N SG-17-10 6/10/2004 1 SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-17-10 FD SG-17-10-8260D | 6/10/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-17-10 FD SG-17-10-TO15D | 6/10/20041 TO15 < 0.069 U <0.055U <0.040 U <0.040U <0.040 U <0.026 U
SG-26-10 N SG-26-10 6/11/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-26-10 FD SG-26-10-8260D | 6/11/2004 | SW8260B <10U <10 U <10 U <10U <10U <10U <10U
SG-26-10 FD SG-26-10-TO15D | 6/11/2004| TO15 0.10 0.19 0.17 <0.040 U <0.040 U 0.91
SG-30-10 N SG-30-10 6/14/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-30-10 FD SG-30-10-8260D | 6/14/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-30-10 FD SG-30-10-T015D | 6/14/2004}] TO15 <0.14 U <0.11 U <0.080 U < 0.080 U <0.081U 0.24
SG-42-10 N SG-42-10 6/14/2004 { SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-42-10 FD SG-42-10-8260D | 6/14/2004 | SW8260B <1U <1U <1U <1U <1U <1 Uy <10U
SG-42-10 FD SG-42-10-T015D | 6/14/2004| TO15 <0.0034 U < 0.0028 U <0.0020 U <0.0020 U < 0.0020 U <0.0013 U
SG-54-10 N SG-54-10 6/15/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-54-10 FD SG-54-10-8260D | 6/15/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-54-10 FD SG-54-10-TO15D | 6/15/2004] TO15 <0.069 U <0.055 U <0.040 U <0.040 U <0.040 U <0.026 U
SG-64-10 N SG-64-10 6/16/2004 ] SW8260B <1U <1U <1U <1U 1.1 <1U <10U
SG-64-10 FD SG-64-10-8260D | 6/16/2004| SW8260B <1U <1U <1U <1U <1U <1U <10U
SG-64-10 FD SG-64-10-TO15D | 6/16/2004] TO15 <0.14 U 0.12 0.72 <0.080 U 1.1 0.52
RPD 0.0

< # U = undetected at given value

8260B samples were analyzed with mobile lab

TO15 samples were analyzed at fixed lab 10of2




Soil-Gas Analytical Data Summary
QA/QC Samples - Duplicate Analyses

Table 4

UPRR Phoenix, Arizona

June 2004

Sample | - DCE
Location ID | Type | ‘Sample Name' | Date’ | Method gl palls gl
SG-78-10 N SG-78-10 6/17/2004 | SW8260B <1U <1U <1U <10 U
SG-78-10 FD |SG-78-10-8260D |6/17/2004| SW8260B <1U <1 U <1U <10 U
SG-78-10 FD |SG-78-10-TO15D |6/17/2004] TO15 <0.0055 U <0.0040 U < 0.0040 U < 0.0040 U <0.0026 U
SG-80-10 N SG-80-10 6/17/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-80-10 FD {SG-80-10-8260D |6/17/2004| SW8260B <1U <1U <1U <1U <1U <1U <10 U
SG-80-10 FD 1SG-80-10-TO15D |6/17/2004] TO15 0.38 0.013 < 0.0040 U <0.0040 U <0.0040 U <0.0026 U
SG-82-9 N SG-82-10 6/17/2004 | SW8260B <1U 1.5 6.9 <1U 5.8 1.4 <10 U
SG-82-9 FD [SG-82-9-TO15D |6/17/2004] TO15 <0.14 U 0.72 3.8 <0.080 U 2.8 0.57 .
RPD 70.3 57.9 69.8 843
SG-89-8.5 N SG-89-8.5 6/28/2004 | SW8260B <1U 1.6 3.2 <1U 3.8 1.1 <10 U
SG-89-8.5 FD |SG-89-8.5-8260D | 6/28/2004| SW8260B <1U 1.3 2.7 <1U 3.4 1.0 <10 U
SG-89-8.5 FD |SG-89-8.5-TO15D | 6/28/2004| TO15 0.076 0.94 1.8 <0.040 U 1.9 0.49
RPD 207 16.9 11.1 9.5
RPD 74.0 72.0 86.7 61.6
SG-94-10 N SG-94-10 6/29/2004 | SW8260B <1U 3.5 <1U <1U <1U <1U <10U
SG-94-10 FD SG-94-10-8260D | 6/29/2004 | SW82608B <1U 2.9 <1U <1U <1U <1 U <10U
SG-94-10 FD SG-94-10-TO15D | 6/29/2004] TO15 0.16 5.3 <0.040 U <0.040 U 0.052 <0.026 U
RPD 18.8
RPD 120.5
< # U = undetected at given value
8260B samples were analyzed with mobile lab
TO15 samples were analyzed at fixed lab 20f2




Soil Gas Analytical Data Summary
QA/QC Samples - Field Equipment Blanks

Table 5

UPRR Phoenix, Arizona

June 2004
e San <Difluoroethane.

Location 1D | Type ample; gl {4 g/L -
FieldQC EB SG-FEB1 6/9/2004 | SW82608 <1U <1U

FieldQC EB SG-FEB2 6/15/2004 } SW82608 <1U <1U <1U <1U <1U <1U <10U
FieldQC EB SG-FEB3 6/16/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
FieldQC EB SG-FEB4 6/17/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U
FieldQC EB SG-FEB5 6/28/2004 | SW8260B <1U <1U <1U <1U <1U <1U <10U

< # U = undetected at given value







APPENDIX D
FIELD NOTES
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APPENDIX E
- LABORATORY REPORTS AND CHROMATOGRAMS





